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Abstract (Basic) : WO 200266423 Al 

NOVELTY - Production (1) of a polyf luoroalkyl sulfenyl compound, 
comprises reacting a disulfide (A) with a polyf luoroalkyl halide (B) 
and hydrazine and/or a metal borohydride (C) . 

DETAILED DESCRIPTION - Production (1) of a polyf luoroalkyl sulfenyl 
compound, comprises reacting a disulfide of formula (A) with a 
polyfluoroalkyl halide (B) and hydrazine and/or a metal borohydride 
(C). 

INDEPENDENT CLAIMS are also included for: 

(1) 1- (hetero) aryl-3-cyano-5-substituted alkylaminopyrazole 
derivative of formula (II); 

(2) Production (2) of a benzyl (dif luoromethyl ) sulfide, comprising 
reacting a benzylmercaptan or its salt and a chlorodif luoromethane in 
the presence of a base and a mixed solvent comprising an alcohol and 
water. 

R1=H, 1-4C alkyl or 2-5C acyl; 
R2=H, OH or 1-4C alkyl; 

R3=H, OH, 1-4C alkyl, 1-4C haloalkyl, 1-4C alkoxy, phenoxy 
(optionally substituted), 1-4C haloalkoxy, 1-4C alkylsulf enyl, 1-4C 
alkylsulfinyl, 1-4C alkylsulf onyl, aryl (optionally substituted) or 
heteroaryl; 

X=N or C (halo substituted) ; 

n=0 - 2; and 

Rll, R12=group bonded to S by C of an heterocycle (optionally 
" substituted) . 

USE - Method (1) is used for preparing the pyrazole derivatives of 
formula (V) and (VII) (both claimed), and method (2) is used for 
preparing the pyrazole compound of formula (IX) (claimed) . 

The polyf luoroalkylsulf enyl derivatives are used for medical and 
agricultural chemicals, the benzyl (dif luoromethyl ) sulfides are used as 
precursors of dif luoromethylphenyl chlorides in the production of 
dif luoromethylsulf enyl derivatives, and the 

l-aryl-3-cyano-4-trifluoromethylphenylpyrazole derivatives is used for 
agricultural chemicals and animal chemicals. 

R5=polyf luoroalkyl group; and 

p=l or 2. 

ADVANTAGE - The processes use industrially easy solvents and have 
high yield. 
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Sj (54) Title: PROCESS FOR PREPARATION OF POLYFLUOROALKYLSULFENYL COMPOUNDS 

^1 (54) $SW0>*»: tK'J 7;U*P7JU*^X^7x-;Ht§ttO»Jta 

^= (57) Abstract: The invention aims at providing a process for preparation of polyfluoroalkylsulfenyl compounds by polyfluoroalky- 

^ss lation of a disulfide with a polyfluoroalkyl halide in the presence of an industrially easy-to-use assistant and a process for synthesis 
of benzyl difluoromethyl sulfide in a high yield by using an industrially easy-to-use solvent. Specifically, a process for preparation 

== of polyfluoro- alkylsuifenyl compounds, characterized by reacting a disulfide with both at least one member selected from among 

^= hydrazine and metal borohydrides and a polyfluoroalkyl halide. 
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LU, MC, NL, PT, SE, TR), OAPI ft ft (BF, BJ, CF, CG, (D'fi'i&ZsTsS — hj £#$t 0 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



WO 02/066423 



PCT/JP02/01558 



m m m 

(CF a S) % ■/7;i/tn/f;^;i'7i^/i'| (CF 2 HS) £|f"t~5ft;# 

wm^W£$L®im l &%^-fz> - 1 50>k&g £ft-ci^ 0 h y 7;i/tD^ ^ 

/U7> /V7 3i -/VS £ ^""T 5 t° 7 y*— /HBigjflsjs «t Xf- P 7 frOr n / *f-)V 7 a 
SrW-fSV 7 y^/VM^* (#HB§ 62-228065 *45tf| % ttRHB'6 3-3 
1 6 7 7 1 ^45t$R, 3-118369 #4&tfiU #l¥l 0-3 3 8 6 7 6 

lifMHTHT-fc!), f^^^!/7^ta7;^;^^7x^ 

Tjf y 7^tn7;i/^/V7x=:;wI > 0H£ffs M)7^n^f;^/V7x 

fljV»*jfrife (#1*2 6 6 9 5 3 8 -5§-^$g) aSfclbftTV^tf^ HUftfc bT&ffl£ 
ft£ Ml^f^^x-z^nij K«s*ttSr*"bT*5 5XSIft* s HJlT»4>5 g 
&fc % h y 7VUtf-n ^;M^7x-/^t (Synthesis, 1975, 

721h 3-Jr**?y/7 yiktil) V&\L&%J£&W&RJ& (J.Fluorine.Chem., 

1 
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1997, 169) t>tobtix^z&, Rj&mm*T.nmzmmirz>z.ti>mn£^?m 

* /K7 ^ K ft if © «f» Rift: «r»5n"t 5 n t lc J; 0 Kg $ ft 5 © T\ Xg#* iPl" 5 . 

7)Vjrv * T)V MJ * fvt^? ^&f£ffl £ it^fe (Tetrahedron Lett., 
1997, 65) *s*Pe>ttXV>5*5 % Mi IT^^tl^ h P 7;>t n ^ f ;V MJ ^ 

tztx.}*, #fF$| 2 7 4 6 7 0 7#4&*fc:H\ »Jft©«-?- h U l7A*5.fctf 

Sfc*. X*«tfflK:|BIJl#*>5 B 
£fc, #^2 7 4 6 7 0 7^1:^ ^o^ft MJ 7;ktP^^i: I 

2 
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%ms%%iX'hZ>Z. k&tobtlX^Z. G.I.Moore, J.Org.Chem., 1979 ¥, 44 
1708Ht-te> ^7/VtD/f;V7;i/7x^^P!J Kfi N ^^v 5 ^ 

mit.i-.bV $&<D&&TVRl&£&&b&f&'e%&Z.bi)*fc1k£hX^Z>, 

UN, N-^f^AT? K (UT TDMFJ <!; N&13"t~<5) fcfflV^StlR 
btffclkZtiX^Z. LfrLfttfbs DMFtt/feJ* % &J££r$U 

<38?U©iI*> 

3 
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<&W*%M'fZ>tz.$><DMc&<DWm> 

mi <DmnK&^xm^bfiz>v*jv7 j m> -jk^ cd -c^£ti5 0 

R u -S-S-R 12 (1) 

te£k}cg&££WLWt i bcfcv\ r» feit^R 12 t ttft ^ftittKf^ $? 

*?4 Vfuy£As*?*AS7 4 h\ i?-n-^/Vv?^;l/7^ K> $?- s e 
yUv'^/V^^ K s V7?-As 9 J7>A/7 4 h\ S?- t e r t 
K. i?-n-7^V^7^ h\ ^77 5^/1/7^ h\ v 5 - t e r t - 
7 5/^77;l/7^ Ks i?-ii-^W7A7-{ h\ 7-ter t-tf^fVU 
V^fr? 4 K\ v?-n-7V;^;V7^ K N v>- t e r t - Kt^^^^^7 
>r b\ TVA'&xA'yj h\ 2-t Kn^^fv^^/v?-*- h\ */x?$y. 
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x=^7^7-( k, 2, 2' -s^a-sfeSSit 2, 2' -W7=yy, 
2, 2' -^^-t°y^^ N 4, 4' -s^a-try e, 6' -s^a-^a 

1, 2-^^T^> trans-1, 2-^7^-4, 5-i?*—JK 

ifyjvy y/isitx/uyj h\ 2, 2' -v^^if* (^oy^r^-zv) ft^tf* 
^;k7^ Ki Ltfi, #SL<tt— «5fc (1) \z.&\^XR u bR 12 (D'ptK 

*L<l±-#5£ (2) *fcr±-Jtt5*; (3) Tf^S^S-fb^flfc^tf 6>*b5. 



R 1 ^ *lifH\ C 1 - C 4 OT/^/VSt fcfiC 2 ~C 5 OT^S^t. 
R l fi, Jlfc&Jfcttt, *»;^f/H, ^/Vg, n-^P^i, -<77p 




(2) 



5 
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ypfcVi-S, n-^f;H, -fy/f;H, sec-/f;H, t 

1, C1~C4 07;^^I, fi^£tiTV^-Ct iV^^/dr^S, C1~C 
4 0/M3T/l'=i :3 rv'^ C 1 ~ C 4 (DT JV^cJVT.jVy 3L=-)V^ C1~C4C0T 






R 4 f3^ Cl~C4 07^^Vl N C l~C4^n7M^ C 1~C4<D 
r/U^^i/S, B^$HTV^T 1 b<i:V^^y Cl~C4©^n7;^^ 

6 
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Cl~C4©7;v^;u7x-;i'S, c 1 ~C 4 ©7^^^7 - 
mf± % 0, l £fcfi2«r^t\, 

ntt N 0, l*fcH:2«:*U t < tt 1 Stt^-To 

ilBS^S^a^-a-^^^T', ff*LV^b^4bW:tr^ (1- (2, 6-^* 



:tife©^;i/7^ KttZL^MJ 7A^/P7^ K (Na 2 S 2 ) i:Oi^> 
(4) -e*£*L5„ 

R 21 -X 2 (4) 




(3) 



7 
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y*JK^-fc l£i±-^0) T'il&£;fc,'tv^/-?-^PT/i'3vi'K, r/^/HLh© 
V^^y^PT/i^/i'KtfSWfefrK i 0 & t t < l47;i/^i±©iTO** 

ft-fb h yV/i/tn^f/K a^MJ^yi'to^f/K ^-fb^V:? :7/^;3-P^5 1 
^-P7°ntVK ^b^7°^7/^P7 p P kVK 3 «7fb^^7/i/^-n7*a tT/K 
ifrfb'-**- JMb'^^A^o'O^TK 3^\\L^—y )^n^< 

/M"P^V/K Ift^-7/!/tD^/f;K £<b'"«— 3 !7 

/K 3 57<fb^°— *fb'<^ 7;^p;=^ ^ik^—yjvjru 
J =-^, Ift^7;i'tny^;K Jfifb'*— KxvvK 
p Ft^K 3!7^-7/V^-p Kf^/Hf^tf feftS. #*L<ttilMbMJ 

8 
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p-^v-fb h U :7W;a-n*5vWBv>fc*u J: Off* t < tilMb h y y^****? 
/M3^Wk/KU7;utP7;^ofiit4, KfcStU a^2^e 

T^/wi©KjSf4 N ^£W?ETT't>^iST*#5^, ff*U<«^£cD#ST 

t , ©fissi> ^^yi7A N ^^TK^Tjy^A, TfcK-fb^y !7A % *swfc-7- 

£ fc: r ©!&<g\ t K7^tt/>n^^!J 7/i/tn7M^lS ; fIjc 

9 
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mi<Dmmz&^x, K^p^wt^y 7^P7^i©g 

J&&&JR#Bt KU K©*#Tfcfr5»^ &JR#nfc Ky KiLTte, y^«7 
A#nfc KJJ K\ -7* MJ ^*'nt Ky h\ #y <7A^nfc Ky Kfc£©7/i'# 
y^JS^nt Ky K % */u^!>A7j?Pt Ky h\ v^v/^^Dt h*y if 
<£T;V7Jy±ll&Jgtfa t Ky K\ iftjRnk Ky KfcJf©Jfei!&JR#p t Ky 
K> U^A^Ty^akKDK, -J- h y * J*%/T / #p fc K y Kfc i£<Oi/T J 
^nkKy K^*^, ff*L<B7/i/*!l4ll#BkKP £90£L< 
tt-7-by l7A^nt Ky KtfS^tf bft-So Wnt Ky K©&/B*fi, 5?** 
7M KK*fU ii^O. 5^vS*^±, #*L<fil. S^/wSifilUbTfclJ, 

if 5 5?=* LTt±>J.Org.Chem.,1990,B5,4127<?fc|Btt$n-CV> 
(electron-transfer catalyst) i: LTftJ bftTV^5 t><D^^ff 

*t N ff*L<tti, i* 4' -tr try v?=?A^ p y k 

f^lfto-^y) fc*f©l, 1' -v 5 T/U^r/U-4, 4' -tftfy i?=«7Aift 

& i, i' -x^ 2' -tff y^y ^A>f^p ^ k&£©i, i' 

10 
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7U\ N-^f/V-2-fP!)K^ DMI (1, Z-^^ s f-)V-2-y{ 
/y^yy), HMPA ^rf-^^/U^^^/UT 5: KK DMSO (S^TvW* 

liDMF, ^^7th7 5K, N-^f/i/-2-IfpP Kyft^®7 5 KS 
± % 0^L< f4 2fgF£Lb, #|C0tt<|i5fPJl±T'fc^ fflflfl 0 0 OffiFETFx 

7^BT/^uS:|&#S*5*fe, 2) Sfc#5&ir:fr8u 3) a— 1> * 

11 
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m®*i?te£D, &t\ m^m^^nu 

tf, (5), (6) ^<b'05t°7y-/^^^5r ims. 



R\ R\ R\ X, ntt-J&5£ ( 2) i R 5 &-j$5S (4) fclfctfSR 2 

' -J&iS (5) -QmtStiZlt&yok LX\±, MrfcWKi*. 1- (2, 
P-4- h y y/l^^-P^^/^^ai^/U) - 4 - h y 7^tn^f/^^7i=/P 
-5- (k°7^^- 2-^/^f;l/75/) \??V—JV- 3-7J/V#= MJ/K 
1- (2, 6-^^oP-4-M)7/^a^f;P7i^) - 4 -S^/Vo^p 

-7J^#= h yy^S^tf btl5 0 




12 
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NC SR 5 




(6) 



xn—nst^. (2) tmm a R 5 n-i®& u) msR* 1 tmm a 

-$B& (6) -Q&ZfrZfc&mt UTtt, jyfclft^te, 1- (2, 

IlO^ia <9#b*Wt-jtS;5£ (5), -JK (6) ti^tL^f?/-/^ 
^fls^rJl^-i: Lt s £j£5£2&£f<D/l^-Hc£<9, (7) 
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-&5t (7) £*J^T. R\ R\ R\ X, ntt-j&S*; (2) tmBo R 5 « 
-$5£ (4) ^*5tt5R 21 tmm o plil £fcf± 2 £tfU 0 ;£ L < ft 1 £*-t 0 
-#5£ (7) ITS, Aflcttfctt, 1- (2, 

-4- 7;v^-n^^-/U7ai=7V) -4- MJ -7 jvjrut^jv^jvy 4~)V- 
5- (fcT9S»-2 — f/M^T^/) t°7^-^~ 3 h 

(8) K^X, Xtt-jKsS (2) <t|^ao R 5 «-^ (4) fcfctt 
5R 21 i:[^« 0 pB:l£fcW:2&**U L< 1 &^1- e — (8) 
*ft5^«itTI4, A#WlCf±, 1- (2, 6-^on-4-hy7/^ 
n^f/V7i=;>) - 4 - h y 7 tvjru *?-;VXiiV7 4 n/u— 5-75 / tf 7 ^ 

£ttlMfc;frft#Hl^fc/flv^;h,5. fb^^^t: v>x -ft* (5) Sfc 

tt-jttS: (6) (0{b£-*&fc*JLTSfif<). 2*-/l^*&_L H itf^L<fiO. 2 5 
^iP;±ffc9, ii^5. O^r^mSlT, 0*U<t±2. O^^SIKT 

eui-e&V atti 5 ovur, 0tv<ni2 o°c&t<dm.&x\ s^hsf^ 

tlOli%^±, »tL<li30li%a±t'fcD, iit-70fi^%]^T, 0 
*L<f±6 Ofig%£(T-e&5o 

16 



WO 02/066423 



PCT/JP02/01558 



©flMWSJBv^ih^ $f^b<fi75~85 fi%S£oiikS^V' bft5„ 
/i^x = £ M\&% t it ft =^fb/^r = * a % mik/uv- Z&Wtf x* # S„ 

L < 0 . 1 *r^%«±T?2fc <P N M 1 0 0 ^%«T, L<tt20 ; t 

S^12 0°C^T^ #3:L<figffi (2 5TC) KTOllitts Mislll 
fi*±T*fc «3 % il# 4 8 B*NI«T, £ L < tt 6 «Fia£tTOI*W^fT^5. 

>i?A'*A'*'7'*yti* PhCH 2 SH (5fc(f» % Phli7i=/H^f) ©#£i£ 

5 %^±, &tL<lilO %£i±T& t> % 3tt 9 0 %UT. ^Ktt50 

17 
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%2(D%m\zM^t>]riZ>* oc^d^ V«> CHF 2 C 1 0#5t^^i- 

tiK m%\ : 7K= 1 : 1 0 OJ^±, 0^t<«5 0 : 5 0£U:T?&!K 

3^1 0 0 : lSkTs 0^L<«9 5 : 5gT©ilT*fc5 D 7;^^-;^Lt 
y^p/V — />&JfiV»5J§£>W: % ^ VfnAj —/V : tK= 6 0 : 4 0~9 0 : 

«$tL-5^^i//V (v>7^^-n^^) */V7^ K (CHF 2 SCH 2 Ph (5££, 
Phli7i=;ul^if)) 

18 



WO 02/066423 



PCT/JP02/01558 



S0 2 c 1 2 % ¥<D? p vikM bBLj&ZltZ Z. & 9 , ;v*n t^frxtvy 



R\ R\ R\ X, ntt-jttSt (2) b Rift. 

^tP^fw^7x^;^P!) K£-J&5£ (10) -C££*t5fc£*ttfc 
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So 



R\ R 2 , R\ X, ntt-jRa: (2) tPi, (9) -?*$ft5flS<£t> 

-5- (hry *?is- 2 — j'^f^7§ /) ^7y-;i/-3-^=MJ;^ 

^/i/tn^f/W^x^o!) Kir— jR^ (10) 
<^S/&(-fcVNT, $?7 ArXflsy^—As? p U KJ4 N — jRsS (10) "C 
S^Mb^^-ft LT, SATO. 5*^*£t±, #£L<»40. 8^3* 

a«> mftox;u±T*&i9s m%i 5 o^c^t, u< r*i o o o c^T-e;fe>5 0 
K*si*Wf±, a»m*na±"efco % i§it2 4i$f^i*u #£L<i4 4&#rort 

h7t Ko77^©i-f/VliI;DMF, v 5 ^ ^vW*/^*:^ K^©#:/ 
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<mmm> 

5 -T 5 7-1- (2, 6-^nn-4-hy7;VtD^f/l'7i=/l') fc° 
7^-3-^^f!);H10g (0. 3 4 3MK 2-*;V$/l'k , 7v ? y 
3 8. 5 g (0. 3 5 6M) t 4 0 m L<0fi^H&lC % p-Wl^^* 

/U^^-tK?P^0. 2 8.g$:JDt ^-T^TKIr^L^^b 3Bf^W51^ 
Lfco Mfc^M, £Cfc$nil&ii&Lfc, ^ B B $:Il:^xy8 0mLti56 
frU $)8%£> h/^^^-^tfa^ 1 - (2, 6-^^130-4- h !) 7^tc 
^f^7i^) -5- (tf7^y-2-^/Mf 1)7^ 5/) f^/^- 

3- *y^= MJ/V' 1 5 0. 3 4 g £#fc 0 

i?;^5 3 0mLttH)^^nkK!) K8. 8g (0. 221 M) £ 
to*., Ji|BT-#fcl- (2, 6 - v^^ n n - 4 - b!) f^7i=^) 
-5- (l^7i^- 2-^;Mf!)fW $;/) t°7 N /-/V- 3 -;fc/M?= h.U 

/wd^iH&7~i sicfc-cife^fcjnjifc. Mi;t2^»t^ o. 6NSi 

1 0 0 0mL^CijfLW5^ 1 0~2 O'CtCT^^^^PLfco 1 B#P^ 
-/!^5 0mLT2(E]^Lfc o #btLfc:i^ B B H ^^^^/H 3 0 OmLCttU 

Lfc ^^tbfc^B B H^-^rf-^l 0 OmL»U 1- (2, 

4- M)7/Utn^^7x^/l/) -5- v?^- 2 -f/M^T^ /.) 
fc^/-^- 3 -#/M?~ h!)/l/ 116. 2g (0. 2 8 0M) £I&^8 1. 6% 
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&*#H^T. 1- (2, 6-^nn-4-hy7;^n^f/i/7x=;V) 
-5- (t'7^y-2-^;v^f^7^) h'yyf— ;V- 3 -%/Vt£=l hV^5. 
0 Og(l 2. 1 mM)&^tffek^ p *^t&Wi8 0mL&2 t CK:ML, £ 
:iC0.4 8mL (0.8 1 7 g, 6 . 0 5 mM) <D— &fc?&3t&^tf &0 n n ^ * y 

fiLfc ^mm^mnmfcfcMlr b JJ <7AtK^6 0mLg^T7k2 OmL"Cife 

TT«^@* L> Hex-EtOAc ©JB#*J|1?jJls^-*-5 Zt\z£9, 

3.8 8g<Ptf* (1- (2, 6-v?^nn-4- h !) 7;l'to^f/V7i=/l') 

4-^/V) -^/i^7^ KSrifc OR* 7 2%). 

[Hfli«l] 

#%^17?K5t$tbfclf^ (1- (2, 6-^on-4-MJ7^tD^f 
- 3 5 - 2-4 /^/f-^T /) 

As) -i?XAs7 4 K3.0 0 g (3.3 8 mM ) N SrDMF (6 
OmL) ICMU ^fffg&Lfcl 5 OmL© SUS h? :/fctti£X/ 

1£, W:W\ste&t>, fcWljJVtJ* (1.4 Og, lO.lmM) itK7S?>-* 
» (0.6 8 4 g, 13.5 mM) (7. OmL) SriP^fc. h 

? 8 0 < C*T*^iPL, &l&%mrt*K.mmtil"<1>*h 2.0mL©3 !7<fb 

h!J ^U^P^fvV (4.0 Og, 2 0.4mM) £igALfc 0 Ji^L^^bSiS 

15 0mLMCai fj^xfvu (2 0 OmLX3Hl) "Ctttti Lfc. fHfts 
^■/^ttWttS:^t>*T3SI®* (12 OmL) T*5fc?^L, MXHUStv 

SbtSJK^2K^^S:ffiV>l 0 0^©»fiT?#£tt*SC«r&SL-C\ DMF 
4 ^i§SM«££» 9 l&V^c 0 #6>*lfcft^i4b ( 3 . 5 7 g) £ Hex/EtOAc 
T-§fe#Lfc 0 SW4fel-(2, 6-^nq-4-M)7;^o^f/V7x=;i/) 
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y ) t°y 3 -;&/V3j?= h y /i^iix^ 9 8 %T-#fc 0 
[HMI2] 

1 "TfKag $ ttfc tr ^ (1- (2, 6-^np-4-h!)7/^n^f 
^7i-;v) -3-*/v#= MJ;u- 5- (t°7v f v-2 — f;Mf;v7 5/ ) 
M'yV—jV- A-4 fr) ~^/V7^ F0.20 0 g (0.2 2 4mM), DMF (4. 
OmL) £gfftfi&L/i3 OmLO SUS JK*- b ^ I'-^tt&A/Tc, $i#L 
yr7A(0.093g, 0.67 3mM) <b t K7v^-7kW (0. 
0 2 3 g, 0.4 4 7mM) &^iP7k*gE?£ (0.5mL) ^APx.fc 0 hfls*- 
8 Ot^T^^PU SMittflEiJi?y^f)0.5mL©3 7ft h U 7 
^0^f^ (1.0 Og, 5.1 OmM) ^^Atfc 0 fi#Lft^bSJ£M£<£> 
M£M£-eMU £ b^-Sti^Lfc, ^<D^ m^L^^^^@7R2 Om 
Lfi^*§«£i\ mm*.*?* (3 OmL X 3 0) T*tt!±}Lfc 0 StU^^^ttW 
fe^^fe^TSSe* (1 OmL) T'Sfc^-L, Lfc. 

MH^tf:/:/?:^ 1 0 o t c<Dm^-C'#i§tttiK^»LT, dmf ^^oks 

»jfc*#&£ttBfc* L-fc. #fe*Lfc&£|ft* (0.2 8 g) Sr MeOH-H 2 0 T?» 
L-fc, g^l- (2, 6 - v?^ d o - 4 - f y 7;utn > f/V7x=^) -4 
- VV 7y>tn^f/^^7i=/u- 5 - (bfy v 5 ^- 2 -^VM W$ /) 

>77i=^^7-( K0.1 0 0 g (0.9 1 6mM) s DMF (4. OmL) £ 

#y >7i> (0.2 5 3 g, 1.8 3mM) it K7^-*fntt (0.1 8 5 g. 3. 
6 6mM) (0.6 mL) &J|I;tfc 0 *-h^W*-8 OtJ*tf 

?friPU tffi^y^ f, 0 . 5 mL © 3 !7ft h D p ^ f /l- (1. 
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OOg, 5.1 Ommo 1 ) £>SALfc 0 b&.fe®Wi<D%.&*£U1ZV 

mm^/^ (3 0aLX3@) T-ttwufc ssxf^aaftsr^fctT 

^g* (lOmL) -Cifc^U fc*«B^^*S'*AT*6»L*:. ffiK^^V 

(1- (2, 6 -v^ P P-4 - h V 7/^n^fyU7i^) - 3 
;V2j?= M; /V- 5 - (t 0 7v s y-2-^/Mf/l'7$;) fcf7^— 7U~4-^/V) 
-^^7^KO.2 0 0 g (0.2 2 4 mM), DMF (20mL), l> J? 
7^2.0mL (14. 3 mM, ' WLft&XA'? <i FKtt LT 6 4 e q ) % * fvU 
tf^-n — //^5. 7mg (0. 0 2 2mM, 0. 1 e q K t h !) ^At*nt K y 
K2 2. 5mg (0. 5 9mM, 2. 7eq) &&&m&£tl1t5 0mL<D*— 

!7{fc b y 18g (0. 9 2mM, 4. leq) £^AL7c^ 

^^vwc^-^ (2 0mLX3) -ettfflLt. T/^m^4^XM^ 

fc&£/&4£) (0.3 7 5g) ^!)*^7A^ P^ h^97-f-fcT»«U 
1- (2, 6 -i?^ P p - 4 - MJ ^ f ^7x-;U) -4-MJ7/l/t 

P^^^/l/7^^/U- 5 - (t'7V ! y-2-f;MW5;) ^7 , /-/V- 
3-#/V^~> y ^©i^fe^fa (0.1 6 6 g, 0.3 2 3 mm o 1 ) £r» 7 

tf^. (1- (2, 6-^BB-4-M)7/I'tD>f^7i=;V) -3-# 
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-^;U7^f KO.l 0 0 g (0.1 1 2mM), DMF (l OmLK h V^A* 
TK> (l.OmL), -thD !?A7j?Dt KP K (9. 4mg,2.2 e q) 

ftifcPLfco ^^t^ 1 CJiit^^^ f, 0 . 5 m L © 3 «7jb b V yjvxntj-jv* 

ffifir©&*Q!a$:fT 5 iwfti- (2, 6-^DB-4-h57^a>f 

/M f'A'T 5 / ) ^7^-/V- 3 h JJ /UdSlIX^ 3 3 %tf#bJxfc D 

mmm 6 ] 

If* (1- (2, 6-v'^Pn-4-M)7/^P^f/l/7x^) -3-# 

;^=mj/w-5- (t°7> ! y-2-^/u^f^75/) t°7^*-/i— 4 — r^) 

-^7;l/7^ K0.2 0 0 g (Q.2 2 4mMh DMF (lO.OmL), MJ ^f" 
;V7^y (0.2 5 m L). ^vVtf^n-y ^ (5. 7mg), ff^A^nk 
K K (16. 9mg,2.0eq) SrHtt^l 2 £ UTO-K^ * % 1 - (2, 6 
PP-4-Fi) ^yv^-ay J-jvy^^jv) - 4 - HJ 7;^pyf;M^ 
7 5 - (fc?7v^-2-^/M?vKr3;/) ^7"/— A*- 3 

bf* (1- (2, 6-^PP-4-Fi)7;^P^fyl'7i^V) -3-# 
h p /I — 5 - (k°7v^- 2 )V^=fjVT% J) Vjy—A'-A-JA') 
-VXJV7 4 K0.2 0 0 g (0.22 4mmo 1 ) N DMF (4.0mL) N h y a 
(0.4mL) N ^fvWbf^n-^y (5. 7 m g JBV^fcv^/l'IM K 
©lOl Omo 1%), tf!)|)A^PtK!) K (21mg,2.5mo 1 eq) 

^pp-4-h!) 7>?V^-P ^ fvUy'xzi/t') - 4 - h y 7/l/tP^f/^/V7i 
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n/V- 5 - {\fy*J>-2-4 frtf-JVT ^S) \fy V— /V- 3 MJ 
/v£l|X^4 l%T*#fc 0 

CUM 8] 

If* (1- (2, 6-^DP-4-M)7/i/tn^f;l'7x^U) -3-# 
zvS- h]);\s- 5 -T 5 y t 0 7y-^-4-^^) -v>;*^:7^ KO.lOOg 

(0.14 2mM)> DMF (lO.OmL), b y x-*f-)VT ^ ^ (l.OmLh 
/V^jru-fls (2. 8mg,|W:^7n*Ot0 7. 7%), thy^A 
#OtK!l K (10. 7mg,2.0mo 1 e q) ^ilI^U5 OmL©t 

V\ Bftftl- (2, 6-^00-4-^)7^0^^71=^) -4- 
h y 7^tP^f/M^7i=;l/- 5 — T 5 V t'yy—ju- 3 -#/V7tf:= h y )V 
2 l %T*#fc 0 

CUM 9] 

«^j8T*#^tbfc5-T5:y- 1- (2, 6-^PB-4-h!)7/VtP 
plfvl'^cr.sVV') - 4 — h y 7/l/^-D^ f;V^/V7^-;Vt'7/- /V— 3 — JlJV 
h y>2 0 0 g % ^$/Vf7v?V5 6. 2gH/V=y8 0 0ml©l^ 
fe^t'y ^7=!?Ap- b 6. 0 g ^JUxlT, £T 

2 7(M»«Lfc 0 $ bf-t°y ^=;7Ap - 

i©^ a ^f/Vxy5 0 0mltm ffiU l-(2, 6-^BB-4- 
h y 7;uto^f;i'7x=;v)-4 - h y 7/i/tnj?«W/i/7^=;w 5 -(fc° 
7i>y- 2— f/M f 5 /) t°7 3 M);i/2 2 8 g 

7K^b*>7#7- h y !7^8. 6 5 g©x^;-;U8 0 0ml M^^7K^T> 
1- (2, 6-v , ^PP-4-MJ7/Vto^f/V7x=;i/) -4-M)7;Ut 
f;^/i/7^ =vU- 5 - (lf7'7y-2-'f;^f!)fW^) ¥7^— 

26 



WO 02/066423 



PCT/JP02/01558 



?V- 3 -jbfrtf- M;u2 2 7 g^l 5 0 CJ^T^T#^ Kitinz.1t, ilKTl B# 
Fp1i#i, 1N$|1 6 0 Om 1 $>^mWLti:&h®*KffiTLft 0 £.Ctz&& 
SriSiiU" ^*/-/V2 OOml /7k 1 OOml, ^V>T?3i^ J —)VA 0 0ml 
/TklOOml ffcjftU 1 8 3 g £#fc 0 ^t>-/g^^ 

A- (1/1) ^fcfffeftU 1 3 7 g©l- (2, 6-^nn-4-fJJ7;l/ 

- 2— f/MTvi'TS /) fc°7i/-^-3-*yW7j?nMJ^ (|Ml69 < C) £ 

mmmi o] 

2 0 0ml©Eoq77^^t, 7k2 5ml, ^fy/D/V- iv 
&£&m 7 5ml SrJWx. % ^ JLfcX^/V*^*:/* V (SC3SCft^»*#ttl8) 
30g (0. 242mol) <lrJPx.fc 0 $ fc^SJHfc-*- F !J !> * (fP^^^ 
#thSS) 14. 4g (0. 362mol) ftJnit»#**fc. »«©fflL*«r5 5t) 
jfftb&^fe, ^av?7;v^n^y =^#c5££tfc$l) 10L 
(0. 4 5mol) Sr2^Wt?^AL^ KJ££fTofc 0 KJfclitf** o-r h 

RJS&TSK *2 0 Om 1 ^^^8x^2 OOml SrJOi, «JP£ttm 
Lfc 0 $ btTKSSTTkl 0 Om 1 Tftj^L, fflS^^7KW^^^!7Al .0 

8 %©>*:/$?A' (i^ n p $?7/U;j-n ^ fvV) ^/v^ 4 K 3 6 . 5 g 8 7 %) 

[tttfctfll 1 ] 

2 0 0ml©ioP77^a^ *12. 0 g „ 7kWtfc1~ V V *? & 1 2 . Og 
5 0 fi*%7k$Hb-7- h y 7A2 4. Ogi, DMF (3ftl*«||g«cS:^th 
CD 6 0mil:M, rim^yw^^y OlC3fCftriJ»a^tt«) 2 4. 

2g (0. 2 Omo 1) Lfc„ *&*fc<&i&&£ 5 0-6 5°C^ 
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£»T^ *2 0 0ml^J:«xf;i,3 0 0mimv WtDP^ttW 
Lfc„ W«£JI£7K5 Om 1 -egfc^-L, iM^^v^ At'Ki Lfc. «ER^ 

u v>:7/M-a / =f-)V) 7/1/7 ^ K 2 7 . 0 g OR* 7 8 %) &:f#fc 0 
C^WJll] 

(1) l-(2, 6 - i?^ n a - 4 - M) 7/Vt n ^ f /V7x=/l') -5- (fc° 

(1-1) 3oq777=>^ EtR Om 1 , 1- (2, 

a - 4 - h 'J }=f-;V7 - 5-7^7 fc°7 "/—fls- 3 = 

Hl/HOg (31. lmmolh 2 - If y Wfj A'tti/T A^f t K4 . 55 

•r^V!7A^5ig^J:!9^ts »«t«r«*i-Sii:^J;i9 l-(2, 6-s? 

^ p n - 4 -> y 7^to ^ f /V7x=/i/) -5- (t°y v^v- 2-^/M^y 

t°7/-/>-3-^/V^MJ/l/ 12. 6 3 g©@# («&9 8. 
6 L C % 3 0. 3 mm o 1 , W 97. 3 %) &#fc 0 

(1-2) 3P77^3}:, J^tKp< /U2 0 0 Om 1 „ 1- (2, 

^PP-4-b!l7/l/tP^/V7i=/l/) -5- (try 5?^- 2 — f^f!) 
xWS:/) fcT 7 3—*/^= h J7/l^4 7. 7g (iS9 6 %; 109. 

9mmo 1) &£TfiT h7t Ko*!7$hM-y 7A2. 0 g Srtta*S[*TT? 2 
fcWJKJfi;***:. £©fl£/Sfc*K:£i:fcj|£il&£.5#U 

*^Ufc*fc*^ftKIU 1- (2, 6-^PP-4-by7/Vtn^f/V 
7^^/U) -5- (f y ^-2-^ /) h?7V— /U- 3 -tfA'tf 
~hy^42. 8 4 g©@fr («I9 7. 5%, 10 1. 3 mm o 1 , « 8 4 . 
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1%) £#fc 0 

(2) ^7;Vtn^W;V7i-;i/^n y K©^it 

H2S0ill OT^bfrtc^yitfr (# pn^7;^n^f;i') ^7>f K8. 2 

tz 0 IWT? 1 R$|H|%#fU f^SfctSfiU rt*&6 5°CK»iU S?7/M-n 

(3) 1- (2, 6 -v^ a d-4- MJ ^/i^n;*^/^^-/^ -4-v 5 

S*fl^Tt, l-(2, 6-^PP-4-M)7/l/tD^f/V7x-;U) 
- 5-(t°y i?y- 2 — f;V^f^7 5 7) t 0 yi/— /k- 3 -;*7/M5= h V ^ 5 
OOmg (1. 21mmol) &|*^BP^y5. OmLCllH, if. 
ftLW^ ^7Pt;Mf;W7x=;^a!) Kl8 0mg (1. 5 2mm 
o 1, 1. 2 5 e q.) n P * V 2 . OmL^MtiTL, 2 

B#raRJ&£*fc. »f;H 0 OmL^^XL v «Jl^lSfn^^7K*-7-h y 17 
AtK^2 0mL^-C>i<2 0 mL»LjiMv A-CffcjftUfc. 

ftK*f-> ( 3 / 1 ) (Dil#»Sfeit5: i ± !K 535mg£>l-(2, 
— 4 — h y y )\>jru^=}->V7 zz—jv) -4-^7/^0^^^ 
-5- (t°y v^- 2-^/M^A-T^/) t c 7^-^~ 3 h V 
#fc («9 0% N «I9 6%). 

^mMHs200l¥02^ 22 BffiK©B#4#tm0(«F0 2001-046036), 2001 
^ 02 j? 22 0 miH© 0 ^ttWffiK (4#0 2001-046037) % 2001 ^ 10 ^ 16 0 ffl 
K©B#«FfffcUK (#0 2001-318198), tSo*< ZOftBftZZ 
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it * <d «£ m 



2. ^;V7^ Ktf*— J&5£ (l) 
R u -S-S-R 12 (1) 

5»#©ftH!S 1 «IBtt©«i3ife. 

3. K<^R u *5,i:t) ? R 12 ^/>^< fc— ##11 &$tiWCt> 

5. ^/W7-f K*STIB— (2) tg^HSi- (^td) 7 5-/u 
- 3 - / - 5 -Ii7;^;i/7 ^ J tr9 % /-^fl^T'fe5IS*©ftBIII l 




(2) 
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gf, 7k@££ N C 1 ~C 4©T/V=3r^S, C1~C4?)/no7/1'^ Cl~ 
C4©7/^= ) fv'S, fi&^tl/TV^T&ctV^^/^v'g, Cl~C4©An7 
^rndpv'g. C 1 ~ C 4 (DT^J^^/Vy ^ Cl~C4 07/K;^/l' 



6. (2) ^*5V^ R 3 # 



R" 



^ / ■ 

N 



V 



^ a « m 
NT 



ii « rr 



V %' V V n V 




ay xd 



(5£tK R 4 \$, C1~C4©7/^S, Cl~C4©An7;^;^ C 1 ~ 
C4©7^3^^i, g^tl/tV^T 1 *) il^^y^f Cl~C4©^n7 
C 1 ~ C 4 ©7^^r;W^/i/7 x C1~C4 07M/M;l' 



7. S?^/l/7-f K#tT^ (1- (2, 6-^/^oo-4-M)7/^D^ 
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8. /M3^>"fb7Ky y;v^-x2TJ^jVi)l^u^fl/\t^—y;v^rx2T/V^r^ 

10. t K^v ; >*5J;^JR#d t KU Kri^ilfms 1 W-ta^p^n 

11. ilttntKn*^ yf?A#BtK!IK, tMIjrA#iatK 
!J K\ *U^A7lfPt Ky h\ *^!)A#nt Ky Ks ■r^«>^*Bt K 

y Ks i^nt Ky K^fcfiy^^A-^ry^D t Ky K*fctt-7-hy 
. ^<ommw, 1 0 mmmommmo 

1 3". tffc'y ^^A*RW#**^»jftK-T?fc5Hf*©<6ffl*i 2m 

1 5. lf^-P-^Vfe^s^^/utf^-n«-^>T*fc5ff*©^H^l 43S 

16. (2) Kn) 7!i-/l'-3-^7y-5- 
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(2) 



7K^S N C1~C4 07/^I n Cl~C4©/M37^ :J f^S, Cl~ 
C 1~C 4®7;V^^/l'7x=;l/S, C1~C4 ?)7;V^^ 

c i~c ±<dt )v%)V7.)v-fc~)V& s g^ft-o^t^ry — 



1 7. -$5£ (2) (£:fcV^ R 3 ^ 




(5£>K R 4 {3^ C1~C4C7/V^S, Cl~C4©^a7;W, Cl~ 

34 



WO 02/066423 



PCT/JP02/01558 



/l/nJrv/l, Cl~C4^7;l' :J r^/l/7i^i, C 1 ~C 4©7/^/V^/l/ 
7 4=W2£ % C 1 ~C 4 <DT ^)^^)Virs=.jV'^ s ^pyylf, — hnS^fci 
tev'T/SSr^-To mfiO, l*fctt2Sr*-f.) 

18. tT^(l-(2, 6 - i/^ n n - 4 - h!) ^ f ;P7x^;l/) 

19. »*©|SillRl3®fclB«©^jfelcJ;!3#btt5-jKS: (5) 



(SCf, RMizKlfJjjC^ C l~C 4©7^;Hf fcttC 2~C 5©7->/HS: 
*-f 0 R 2 (±tK^J1^, Tk^StfcfiC l~C4©7/V^i^t, R 3 fi7k* 
tKMs C1~C4 07;V^1, C1~C4©ap7WS, ci~ 
C4©7;V3^f^S, g^^tLTV^TfeiV^^^y ^^S. C1~C4©ap7 
/l^ndr^S, C l~C4©7/^/^^7x^l, C1~C4C7/^W/1' 
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C4©7^3*'>S, g&^ft-CV^kckV^i/^rv'g, C1~C4(Dap7 
/l/narv'I, C 1 ~C 4 ©T/V^r /t^/l' 37^:=. /l^g, C 1 ~C 4 <P7Vl"*7WWl' 

/wSJcfcfi^-r o7 y —;v^m^- 0 R 5 (t^!)7;vto7/^/H^fU X 
fi^H-f-^Tt^/NP^^Ef T*«m^tlfc^^Jgf SttjM-o nttO, 
2&^U pf41*fcf4 2«r^i".) 
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(litck RMi7k#^^s C 1 ~C 4<Z)T^^r/^^ycf±C 2~C 5<DT*y/U&& 
^1" 0 R 2 te7kStJin\ 7k^S3:fcteC l~C4<Z>T^^g£^1-„ R 3 li7K* 

tK^S^ ci~C4 07;v^S, ci~C4©ap7;^;i/I, ci~ 

C4®7/1'^>'1, K^^HTV^T 1 b«tV^7^y ^rv'g, Cl~C4®^n7 
/Va^v^Sv C 1 ~ C 4 07;>^r^7;l/7x=/l/I, C 1 ~C 4 COT/V^/^^/l^ 
Cl~C4(D7;i'='f;W;^z/i/I > ttt&£tvCV^ t> £ V>T y — 
^StfcH^x n7 R s li#y 7/^n7/v^SI:*l, X 

«^^*fcfi/NP^^J®^7?gm$^fc^^Jg^^^1- 0 nttO, 13: fete 
2^^1" 0 ) 
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